Increased chymotrypsin-like protease (chymase) expression and activity in placentas from women with preeclampsia.
Placenta-derived chymotrypsin-like protease (CLP/chymase) promotes endothelial P-selectin and E-selectin expression, which may be responsible for the increased neutrophil/endothelial interactions in preeclampsia (PE). However, little is known about this protease expression and production in human placenta. This study was undertaken to determine the distribution and gene expression of CLP in human placenta. Human placental tissues were obtained immediately after delivery from normal and PE pregnancies. We examined (1) CLP/chymase immunoactivity by immunohistochemical staining of villous tissue sections; (2) trophoblast mRNA and protein expression for chymase by RT-PCR and Western blot analysis; (3) chymase cDNA sequencing in isolated trophoblast cells (TCs); and (4) release of CLP by placental villous tissue cultured under 2% and 20% O(2). We found (1) CLP expression is mainly localized in the epithelial layer of syncytiotrophoblasts; (2) both mRNA and protein expression are significantly (p<0.05) upregulated in TCs isolated from PE vs. normal placentas; (3) TC chymase cDNA sequence and the deduced amino acid sequence are 100% identical to that reported for the human heart; and (4) villous tissue releases more chymotrypsin when cultured with 2% O(2). We conclude that (1) the DNA and protein sequence for chymase in placental trophoblast cells are the same as those reported in the human heart; (2) CLP/chymase expression is upregulated in TCs during PE; and (3) lowered oxygen condition promotes CLP release by placental TCs. Since chymase is a potent non-ACE angiotensin II producing enzyme, our data suggest that if placenta-derived CLP/chymase is released into the maternal circulation, it may contribute to the cardiovascular complications associated with PE.